characteristics (gender, age); previous history of BoNT-A use; site of treatment; onset and duration of action; patient satisfaction; and adverse events. Onset (how long before the patient noticed their treatment working) and duration (how long it lasted for) of action for each product was rated by the subject based on their previous treatment (i.e. available only for 'repeat' and 'top-up' treatment episodes). A 'repeat' treatment was defined as a routine, subsequent treatment at an interval consistent with the normal duration of action of the product (i.e. 3 months). A 'top-up' was defined as a request for additional treatment to augment that already provided much sooner than would be expected for a 'repeat' (i.e. around 2 weeks); this was primarily due to a less than optimal result from the primary treatment. Patient satisfaction was rated on previous treatment using a visual analogue scale (VAS), where 0  totally unsatisfied and 10  completely satisfied.
All data were anonymised such that individual records could not be ascribed to a particular patient. Ethical review was deemed unnecessary according to the National Research Ethics Service (NRES) guidance document. 11 As such, the study was registered with the UKSSAM research department as a service evaluation [SEv/BnTR-1/11].
Study outcomes & statistical analysis
The primary outcomes were the patterns of usage of BoNT-A for facial rejuvenation, including an evaluation of efficacy (onset and duration of action and patient satisfaction) and adverse events. Data were evaluated on an overall basis and also split by type of BoNT-A (onabotulinumtoxinA, abobotulinumtoxinA or incobotulinumtoxinA). Chi-squared tests were used to analyses differences in the use of BoNT-A. Onset and duration of action and patient satisfaction data were analysed by Tukey's Studentized Range (HSD) test, whilst a disproportionate analysis with resulting odds ratios (ORs) was used to assess adverse events. Analyses were undertaken using SAS statistical software version 9.3.
reSultS

Baseline data, details of visits and BoNT-A usage
Of the 3,500 BoNT-A treatment episodes, patients predominantly attended for repeat injections (53%), followed by new/first-time visits (33%), and for top-ups (14%) (Chi-squared P  0.0001). The vast majority of injections were given to women (86%) and the mean age was 45 (20-84) years. The most popular area for treatment was the glabella, covering 74% of visits, followed by Crow's feet (60%) and forehead lines (55%) ( Table 1) .
Of the 51 practitioners, the majority (55%) used only one of the three types of BoNT-A (onabotulinumtoxinA, abobotulinumtoxinA or incobotulinumtoxinA), with 33% using two of the three types, and 12% utilising all three types in their practice. OnabotulinumtoxinA was the most frequently administered BoNT-A, representing 53% of the total visits, compared to 32% for abobotulinumtoxinA, and 15% for incobotulinumtoxinA. Whilst onabotulinumtoxinA was used most frequently for repeat visits (67% of visits vs. 18% for abobotulinumtoxinA and 14% for incobotulinumtoxinA), patients receiving treatment for the first-time typically received abobotulinumtoxinA (49% vs. 31% for onabotulinumtoxinA and 20% for incobotulinumtoxinA). For the vast majority of top-up visits, patients typically received either onabotulinumtoxinA or abobotulinumtoxinA (both 45% of visits) rather than incobotulinumtoxinA (10%). The ratio of top-up visits to routine (new and repeat) visits was 1:10 for incobotulinumtoxinA, 1:7 for onabotulinumtoxinA, and 1:4 for abobotulinumtoxinA.
For most areas of the face, including the glabella, crow's feet and forehead, onabotulinumtoxinA was the most frequently administered type of BoNT-A, followed by abobotulinumtoxinA and incobotulinumtoxinA (Table 1) . AbobotulinumtoxinA, however, was most frequently used for treatment of the orbicularis (52% of treatments vs. 34% for onabotulinumtoxinA and 17% for incobotulinumtoxinA) and depressor anguli oris (45% vs. 35% Table 1 . for incobotulinumtoxinA and 20% for onabotulinumtoxinA). Despite being the least used of the three types of BoNT-A, incobotulinumtoxinA appeared the treatment of choice for injection into the masseter, representing 73% of episodes (vs. 19% for onabotulinumtoxinA and 8% for abobotulinumtoxinA).
The brand of onabotulinumtoxinA most frequently administered was Botox at 97% versus 3% for Vistabel. Azzalure (89%) was the main brand of abobotulinumtoxinA used (vs. 11% for Dysport), whilst Bocouture (71%) was the preferred brand of incobotulinumtoxinA (vs. 29% for Xeomin).
Onset of action
The mean onset of action following injection of BoNT-A was 4.3 (0-28) days. AbobotulinumtoxinA (4.1 days) and incobotulinumtoxinA (3.9 days) had significantly quicker onsets of action compared to onabotulinumtoxinA (4.4 days; P  0.05 for both) ( Table 2 ). There was no significant difference in speed of onset for abobotulinumtoxinA versus incobotulinumtoxinA.
Duration of action
The mean duration of action for BoNT-A treatment was 15.8 (0-120) weeks. IncobotulinumtoxinA had a significantly longer duration of action than the other two types of BoNT-A (17.8 weeks vs. 15.8 weeks for abobotulinumtoxinA and 15.4 weeks for onabotulinumtoxinA; P  0.05 for both) ( Table 2 ). The duration of action for abobotulinumtoxinA and onabotulinumtoxinA was not significantly different.
Patient satisfaction
Patients expressed a good degree of satisfaction with their treatment, with the mean score across all types of BoNT-A being 8.6 (0  unsatisfied; 10  completely satisfied) ( Table 2) . Patients receiving incobotulinumtoxinA (mean score 8.8) and onabotulinumtoxinA (8.6) had a significantly higher level of satisfaction than those receiving abobotulinumtoxinA (8.0; both P  0.05). Satisfaction was not significantly different between incobotulinumtoxinA and onabotulinumtoxinA.
Adverse events
A total of 173 adverse events were reported, resulting in an overall incidence of 4.9% across the 3,500 treatment episodes. The most common adverse events were ptosis of the brow and bruising, representing 76% of the total reported (Table 3) . Failure of effect was also considered an adverse event, affecting 1.3% of treatment episodes (45/3,500). The incidence of adverse events was around twice as high for abobotulinumtoxinA (7.7%) than for onabotulinumtoxinA (3.9%; OR 2.1, confidence interval [CI] 1.5-2.9) and over double the rate for incobotulinumtoxinA (3.0%; OR 2.7, 95% CI 1.6-4.7). The chances of an adverse event were broadly similar between incobotulinumtoxinA and onabotulinumtoxinA, although slightly in favour of the former (OR 0.761, 95% CI 0.4-1.3). The most frequently reported adverse event associated with abobotulinumtoxinA was ptosis (67% of reported events), whilst onabotulinumtoxinA and incobotulinumtoxinA were more commonly associated with bruising (56% and 50%, respectively, of events).
diScuSSiOn
The UKSSAM registry provides the largest dataset of real life clinical experience with BoNT-A for cosmetic purposes extant. As expected, the vast majority of BoNT-A treatments were for the improvement of glabella, crow's feet and/or forehead lines (81%). OnabotulinumtoxinA was the most widely used type of BoNT-A (55%), with the vast amount of practitioners using the Botox brand (97%). Approximately half (49%) of new patients, however, were treated with abobotulinumtoxinA, which might indicate a move by practitioners to preferentially using this type of BoNT-A. There was some variability in the Table 2 . type of BoNT-A chosen depending on the area of the face to be treated, with onabotulinumtoxinA being used most frequently for the glabella, crow's feet and forehead (52% of treatments), abobotulinumtoxinA for treatment of the orbicularis (52%) and depressor anguli oris (45%), and incobotulinumtoxinA for injection into the masseter (73%). Whether this relates to perceived differences in effectiveness or tolerability between the products in different facial areas or is an artefact of the numbers, requires further elucidation. It is apparent that most practitioners (55%) tended to use just one type of BoNT-A, with only a small percentage using all three (12%).
The onset of action of incobotulinumtoxinA and abobotulinumtoxinA at around 4 days is slightly slower than the 2-3 days reported in their respective Summary of Product Characteristics (SmPC). 4,5 At 4.4 days, onabotulinumtoxinA had significantly the slowest onset of action compared to the other two types (both P  0.05), although this is in line with its SmPC, which reports an improvement in wrinkle severity (of the glabellar) within 1 week of treatment. 6 The products all displayed a mean duration of action of over 3 months, with incobotulinumtoxinA having significantly the longest effect at around 4 months (P  0.05 vs. both other types of BoNT-A). This is all in accordance with the SmPCs and provides real-world experience to support that the interval between repeat treatments should not be more frequent than every three months. 4, 5, 6 Satisfaction was, on average, generally high following treatment with BoNT-A (8.6 on a scale of 0-10), highlighting the beneficial impact that such cosmetic interventions can have on patient wellbeing. Patients receiving incobotulinumtoxinA (8.8 on a scale of 0-10) and onabotulinumtoxinA (8.6) had significantly (P  0.05) higher satisfaction than those receiving abobotulinumtoxinA (8.0). This might relate in part to patients receiving abobotulinumtoxinA more frequently requiring top-up visits, on average 1 top-up per 4 patients treated, compared to a ratio of 1:10 for incobotulinumtoxinA and 1:7 for onabotulinumtoxinA. Having to return for a topup and go through the procedure again, taking time out for this, and the perception that the treatment has not worked effectively, particularly for patients who are self-funding, might influence overall satisfaction with treatment and the lower scores for abobotulinumtoxinA.
The apparent differences between the three types of BoNT-A in terms of onset, duration of action and requirement for top-up treatment might be related to protein load, as this is the main differentiator between the products. Whilst available evidence suggests that complexing proteins do not contribute to the stability of the drugs and do not directly contribute to their therapeutic effects, they may be associated with a secondary nonresponse due to the development of neutralising antibodies. 12 Since incobotulinumtoxinA is free from complexing proteins, this might explain it having the longest duration and the lowest requirement for top-up treatments of the three types of BoNT-A .
The overall incidence of adverse events was low at 4.9%, reaffirming the good tolerability of BoNT-A in routine clinical practice. AbobotulinumtoxinA was twice as likely to deliver an adverse event as onabotulinumtoxinA and incobotulinumtoxinA. The main adverse event was brow ptosis, which represented 57% of the adverse events for abobotulinumtoxinA, but only 13% and 11% for incobotulinumtoxinA and onabo tulinumtoxinA, respectively. Historical discussions have centred on the observation that the migration characteristics of abobotulinumtoxinA mean that the product moves further into surrounding tissues than onabotulinumtoxinA and incobotulinumtoxinA. It had been postulated that this 
